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US-A-4, 426,420 discloses hydraulically entangled spunlaced fabrics and a method of making them 
which includes (see the Example, column 6) drawing a potentially elastomeric fiber, and allowing it to relax 
between the draw and wind-up steps. 

Therefore, it remains a need for a composite elastic material which is easy to manufacture, and can be 

5 made light-weight enough for a use, for instance, in disposable diapers or the like. 

In accordance with the present invention there is provided a method of producing a composite elastic 
material comprising at least one gatherable web bonded to at least one elastic web, the method comprising 
(a) tensioning a nonwoven fibrous elastic web having a basis weight of from 5 to about 300 grams per 
square meter to elongate it; (b) bonding the elongated elastic web to at least one gatherable web; and (c) 

w relaxing the composite web whereby the gatherable web is gathered to form the composite elastic material. 
Other aspects of the invention provide for maintaining the fibrous elastic web in a stretched condition during 
bonding, at an elongation of at least about 25 percent, preferably about 25 percent to over 500 percent, for 
example, about 25 percent to 550 percent elongation during the bonding. 

In another aspect of the present invention, the method includes bonding the elongated elastic web to 

75 the gatherable web by overlaying the elastic and gatherable webs and applying heat and pressure to the 
overlaid webs, for example, by heating bonding sites on the elastic web to a temperature of from at least 
about 65 'C to about 120* C, preferably from at least about 70 °C to about 90* C; and relaxing the 
composite immediately after the bonding step. 

In accordance with the present invention there is also provided an elastic composite material compris- 

20 ing an elastic web bonded to at least one gatherable web which is extensible and contractible with the 
elastic web upon stretching and relaxing of the composite material, the elastic composite material being 
made by a method as described above. The elastic web is bonded to the gatherable web at a plurality of 
spaced-apart locations in a repeating pattern and the gatherable web is gathered between the bonded 
locations. The elastic web comprises a nonwoven fibrous web having a low basis weight of from 5 to about 

25 300 grams per square meter, preferably elastomeric microfibers, such as, for example, an elastomeric 
nonwoven web of meltblown elastomeric fibers. 

Other aspects of the invention include one or more of the following in any combination: the elastomeric 
fibers, preferably meltblown elastomeric fibers, may be formed from material selected from the group 
including (i) A-B-A* block copolymers wherein A and A' may be the same or different endblocks and each is 

30 a thermoplastic polymer endblock or segment which contains a styrenic moiety such as polystyrene or 
polystyrene homologs, and B is an elastomeric polymer midblock or segment, e.g., a midblock selected 
from the group including poly (ethylene-butylene), polyisoprene and polybutadiene, with poly(ethylene- 
butylene) being preferred and (ii) blends of one or more polyolefins with the A-B-A' block copolymers of (i) 
where B is a poly(ethylene-butylene) midblock; each of the A and A' endblocks may be selected from the 

35 group consisting of polystyrene and polystyrene homologs, e.g., poly(alpha methylstyrene), and where the 
elastomeric fibers are formed from a blend of one or more polyolefins with an A-B-A* block copolymer 
where B is a poly(ethylene-butylene) midblock, the polyolefin is selected from one or more of polyethylene, 
polypropylene, polybutene, ethylene copolymers, propylene copolymers and butene copolymers; the 
elastomeric fibers which form the elastomeric nonwoven web, e.g., the meltblown microfibers, are com- 

40 posed of at least 10 percent, for example at least 20 percent, more specifically at least 30 percent, e.g., 
from about 10 percent to 90 percent by weight, of the aforesaid A-B-A' block copolymers and greater than 0 
percent by weight, e.g., from about 90 percent to about 10 percent by weight, of the polyolefin; the elastic 
web, e.g., a fibrous elastic web, is bonded to the gatherable web at a plurality of spaced-apart locations in a 
repeating pattern and the gatherable web is gathered between the bonded locations; the elastic web 

45 preferably has a basis weight of from about 5 to about 300, grams per square meter (g/m 2 ), for example, 
from about 5 to about 100 grams per square meter, although its basis weight can be much higher; the 
gatherable web is a nonwoven, non-elastic material, preferably one composed of fibers formed from 
materials selected from the group including polyester fibers, e.g., polyethylene terephthalate) fibers, 
polyolefin fibers, polyamide fibers, e.g., nylon fibers, cellulosic fibers, e.g., cotton fibers, and mixtures 

so thereof. Alternatively, the gatherable web may be any suitable woven fabric. 

In one aspect of the invention, the composition of the A-B-A' polymer used is such that the sum of the 
molecular weight of A with the molecular weight of A' is from about 14 to 31 percent (from about 14 to 29 
percent when B is poly(ethylene-butylene)) of the molecular weight of the A-B-A' block copolymer. 
Other aspects of the invention are described in the description of preferred embodiments. 

55 Figure 1 is a schematic view in elevation illustrating one mode of carrying out the method of the present 
invention; 

Figure 2 is a schematic plan view with parts broken away of one embodiment of a composite elastic 
material in accordance with the present invention, shown in a stretched condition; and 
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stretched condition within its 62^3^^^™^ ^ W6b being main,ained in ■ 
after release of the stretching, T£S£F^1^J?! > " *. C ° ntr3Ct, ' n9 w r8COverin 9 
gather or pucker. The resultant co^pJ^^Jt^ ,°' ^ t0 which ft is bonded "« 
move with the stretching of the *J?5JTI^££ bein 9 abte to 

upon relaxation of the stretched elastic web in 3o„l^» V °' ?' Ve provided bv tne gathers formed, 
are bonded. Composite materials ma^eln £££1 ^5 ^T" 5 V** »>e non-elastic web or webs 
uniformity, hand, bulk, strength and elastic propeSs ent, °" ^ Sh ° Wn remarkab,v 9°°° 

"elastic- may be conveniently ^kZZTa^^XJ^^ ** PUrP ° SeS * thiS invention 
at least about 25 percent of its relaxed lenlfe « be tLrhtf, .? StretCh3b ' e * 30 e,0naation of 
times its relaxed length, and upon release d ^ihe streTch^ o^ l n * ^ -b0Ul 006 3nd 
the elongation, i.e., will, in the case of 25? In! f 9 reCOver at least about 40 percent of 

percent. For example, a 10^11^ 0f not ™» ^about 15 

be elastic if it can be stretched to a length of a 1« r f^'" 9 definiti ° n ' be deemed to 
» fetching force, it contracts, in the case S big Z hed i 25 !TT T? UP °" release of *• 
- 115 centimeters. Of course, many elastic matS ^Snl ? ~ ' ° 3 ' ength of not more thanabout 
elongations considerably in a^TSXS oXl ? ^ ° f the inven,ion can be **** to 
stretching force, wi.l recover to thei or ginal relaxed InT ^ e " 9th ' 3 " d m3nv ' upon release of the 
of the present invention, elastic ? ^ C '° Se theret °- At ,east for some WW 

« of their elongation are preferred S 32 ZSttltoS^r ^ * °' 3 " 

elastic webs such as, for example, meltblown elastomerVfLn L ,nC ' Ude nonwoven fib ™* 

"microfibers", which term, as used ^anT^ Z ^t Ch f,br ° US W6bS USUa,,y com P risa 

greater than about 100 microns. e.g.ZlTio^uTta ** inC ' UdeS flb6n » ° f 3 dia ™«e°not 

may be obtained by the meltblowlng and souZn^n m ' Cr ° nS di3meter ' such as thos « *hich 

» microfibers constitute a Ph^TSJE^SS A^eTh " ^ W9bS ° f meltbl< ™ 

microfibers refer to small diameter fibers usua v oTa Lmpw , ^ C,3ims " "™<tol°wn" 

by extruding a molten thermoplastic mSeriai as molten t ab ° Ut 100 microns ' ™*» 

velocity gas (e.g.. air) streamed Slt^lS ^/ int0 3 h ' 9h 

onftces and attenuates the threads of molten them^^mZ?. *F P °' nt ° f emer 9 ence f ™ *e 
stream-borne fibers then being deposited unTTrSS, l ° reduCe the diameter there °». «» gas 

dispersed fiber, Such a proci; ^^^^,^^3^' wab - - d om.y 

to Robert R. Butin et al, the disclosure of this vZLZZSZL US - A '3.849,241 , rssued November 19, 1974 

The fibrous elastic web mav SsT^nl^ V ,ncor P° rated b V reference herein, 

more individual coherent webs orT^oZ^T^TT ^ " may be C ° mprised of - 
elastic and non-elastic fiber, As an exampTof tSe ialTtvL ! ""^ ° f 3 mixture of 
aforementioned US-A-4,209,563 in which Xomerir inH ^ P , 3St ' C Web ' re,erence is made *» *e 
single coherent web of randomly C^JSSTSdE T^TTV^ 5 W C °- min9,ed t0 form a 
made by a technique such as disclosed in US A-4^24 iJIZ , s ^\ a a ^^ web would be one 
al. and assigned to the assignee of this aSuStaT TM ^iS h ^ " 978 4 ° RiCh3fd A ' Anderson et 
a mixture of meltblown theLpiastic J5 W^ESTlJS? ?° nW ° Ven "^i 3 ' C ° mprised of 
meltblown fibers are borne so that an JmZ e^alT^lr IT * he 935 Stream in which *° 
other fibers, e.g.. wood pulp or staple ZT j^Sr 9 " 9 °' th3rm0p,astic meltblow " «*ers and 
to form a coherent web of ^011^2^^^*^^ ° f * he f ' berS upon a co,,ectin 9 d ^ice 
by reference herein. * PerSed ^ The d,sc,osure of US-A-4, 100,324 is also inco^rated 

fo r etc: ^xtt^ssR^^** web ° f the — 

nonwoven web which can be utilized in pnSc no 7L n 2 ^ « **** '° '° rm 3 " elast ^eric fibrous 
general formula A-B-A' where A and A ? are each ! t„ I"" 6 "*' 0 "' 3re b '° Ck C0 P°'y"iers having the 
styrenic moiety such as a poly (viny arene TJSZ^XTl ^ ^ a 

conjugated diene or a lower alkene polymer elastomenc polymer midblock such as a 

As used herein the term "styrenic moiety- means a monomeric unit represented by the formula: 
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Preferred materials for forming the elastomeric fibrous nonwoven web are ones in which the A and A' 
endblocks are selected from the group including polystyrene and polystyrene homologs such as poly(alpha 
methylstyrene) and the B midblock is either polybutadiene, polyisoprene or poly (ethylene-butylene). 
Materials of this general type are disclosed in US-A-4,333,782, to H. A. Pieniak, 4,323,534 to Des Marais 
75 and 4,355,425 to Jones. Similar materials are disclosed in US-A-4,418,123, issued November 29, 1983 to 
William L Bunnelle which describes A-B-A block copolymers having styrenic endblocks A and amorphous 
intermediate blocks 3. Commercially available A-B-A' block copolymers having a saturated or essentially 
saturated poly (ethylene-butylene) midblock or segment B represented by the formula: 

2 ° poly (ethylene-butylene) 

~r - r 

i^C*-C^4CM-CMr- 

25 — 



, where x, y and n are positive integers, and polystyrene A and A* endblocks represented by the formula: 

30 

Xo*-cm-+- 

' \ 

CM CM 
1 

35 CM CM 

N # 

CM 



polystyrene 



, where n is a positive integer which may be the same or different for A and A 1 , are sometimes referred to 
as S-EB-S (polystyrene/poly(ethylene-butylene)/polystyrene) block copolymers, are available under the 
trademark KRATON G, for example, KRATON G 1650, KRATON G 1652 and KRATON GX 1657. KRATON 
rubber materials are described in detail in a number of publications including one designated SO: 198-83, 

45 7/83 5M. KRATON G 1650 rubber has a weight ratio of polystyrene A and A' endblocks to poly(ethylene- 
butylene) B midbiocks of 28:72; for KRATON G 1652 rubber the weight ratio is 29:71 and for KRATON GX 
1657 the weight ratio is 14:86. For example, with respect to the KRATON GX 1657 the sum of the molecular 
weight of A with the molecular weight of A 1 is 14 percent of the molecular weight of the A-B-A' block 
copolymer. These block copolymers are not believed to contain plasticizer oils although they are commer- 

50 cially available in compounded form. The G 1650 and G 1652 block copolymers are available in crumb form 
and have a specific gravity of 0.91 and a Shore A Hardness of 75. The GX 1657 block copolymer is 
available in pellet form, has a specific gravity of 0.90 and a Shore A Hardness of 65. KRATON G materials 
have been found to be satisfactory for meltblowing in essentially pure form at high extrusion temperatures 
of at least about 290 degrees Centigrade and to be satisfactory for meltblowing at such high temperatures 

55 and at even lower temperatures if blended with polyolefin materials which reduce the viscosity of the blend 
as compared to the viscosity of the pure KRATON G. The A-B-A 1 block copolymers may be extruded or 
otherwise formed to produce elastomeric materials, particularly elastomeric fibers, more particularly, 
elastomeric microfibers as by meltblowing. The S-EB-S thermoplastic block copolymer material provides a 
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^S^,^^ a rather hi9h con,ent of polyo,efin materia, ■ provides 

Other elastomeric resins which may be utilized to form the elastomeric web of the present invention are 
A-B-A block copolymers where A and A' are polystyrene endblocks, as defined above, and B is a 
polybutadiene midblock represented by the following formula: 



-{.CH^-CH-CH-Ov-k 

. where n is a positive integer. This material is sometimes referred to as a S-B-S block copolymer and is 
SSSS, d6Si9nation KRAT0N D = for e«mple. KRATON D 1101, KRATON D 1102 and 

KRATON D 1116. According to the producers publications noted above, KRATON D 1101 rubber has a 
weight ratio of polystyrene A ad A' endblocks to the polybutadiene B midblock of 31:69; for KRATON D 

ho kratom n iTif 1 f ° ? ? ' 72; f ° r KRAT ° N ° 1116 mbber il is 21:79 " For exam P'e. with respect to 
the KRATON D 1116 material the sum of the molecular weight of A with the molecular weight of A' is 21 
percent of the molecular weight of the A-B-A' block copolymer. These block copolymers are available as 
porous pellets, have a specific gravity of 0.94 and a Shore A Hardness of 71 for the D 1101 and D 1102 

-block copolymers and 65 for the D 1116 block copolymer. 

^Another S-B-S block copolymer material is commercially available under the trade designation Solprene 

„« IV^T*™'! 0 r6SinS WhiCh may be Utilized ,0 form the elastomeric web of the present invention 
are A-B-A block copolymers where A and A' are polystyrene endblocks, as defined above, and B is a 
polyisoprene midblock where the midblock is represented by the formula: 



CHt. 

35 , where n is a positive integer. These block copolymers are sometimes referred to as S-l-S block 
SSKfS a i^ ar to^ ailable Und6r the trade desj 9"etion KRATON D, for example, KRATON D 1107, 
^ 2 ? • RAT ° N ° 1112 3nd KRAT0N ° 1117 - The KRAT0N D 1107, D 1111, D 1112 and ID 
)L o^ C ?^ r erS h3Ve res P ective wei 9nt ratios of polystyrene A and A' endblocks to the B midblock 

ILfninV?? 21:79 14:86 <D 1112) and 17:83 (D1117 >- For exam P' e ' -s P ect toS 
Kraton D 1117 the sum of the molecular weight of A with the molecular weight of A' is 17 percent of the 

molecular weight of the A-B-A' block copolymer. The D 1111 grade is available as a porous pellet having a 

specific gravity of 0.93 and a Shore A Hardness of 52. The D 1107. D 1112 and D 1117 block copolymers 

a e available as pellets having specific gravities of 0.92 and Shore A Hardness of 37 for D 1107. 34 for D 

i hl^tnH Jt '"I 7 " Ganera " y ' ,he S ' EB - S thermoplastic block copolymers are easier to fabricate into 
fibers and m,crof.bers than the S-l-S and S-B-S types and. accordingly, are preferred 

Other exemplary elastomeric materials for use in formation of fibrous nonwoven elastic webs in the 
practice of the invention include polyester elastomeric materials such as. for example. those available under 
he trade designation Hytrel, polyurethane elastomeric materials such as, for example, those available under 
he trademar ESTANE and polyamide elastomeric materials such as, for example, those available unde 
he trademark PEBAX. GeneraHy. any suitable elastomeric fiber forming resins or blends containing the 
same may be utilized for the nonwoven webs of elastomeric fibers of the invention and any suitable 
elastomeric film forming resins or blends containing the same may be utilized for the elastomeric films of 
we invention. 

The elastomeric fiber used in the invention may essentially consist of an elastomeric S-EB-S thermo- 

SLT'hI pi 3 " 7 ma !, C ° main plasticizers - P'Oments. antioxidants and other conventionally 
employed additives Further, as discussed above, the S-EB-S block copolymers may be blended with 
polyolefins e.g., polyethylene and/or polypropylene. The polyolefin which is utilized in blending the S-EB-S 
block copolymers must be one which, when blended with the S-EB-S block copolymer and subjected to an 
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appropriate combination of elevated pressure and elevated temperature conditions is extrudable in blended 
form with the block copolymer. In particular, preferred polyolefin materials include polyethylene, poly- 
propylene and polybutene, including ethylene copolymers, propylene copolymers and butene copolymers. 
Blends of two or more of the polyolefins may be utilized. A particularly preferred polyethylene may be 

5 obtained under the trade designation Petrothene Na601. (Also referred to as PE Na601 or Na601.) A 
particularly preferred polypropylene may be obtained under the trade designation PC-973. Characteristics of 
the polyethylene are given below in connection with the test runs summarized in the Tables. 

Typical characteristics of the PC-973 polypropylene, as stated by the producer, include a density of 
about 0.900 grams per cubic centimeter measured in accordance with ASTM D 792 and a meltflow rate 

70 obtained in accordance with ASTM D 1238, Condition L, of about 35 grams per ten (10) minutes. Other 
characteristics of the PC-973 are a tensile strength of about 4,300 pounds per square inch (psi) (3,02 
kg/mm 2 ) measured in accordance with ASTM D638; a flex modulus of about 182,000 psi (128 kg/mm 2 ) 
measured in accordance with ASTM D 790.B and a Rockwell hardness, R scale, of about 93 measured in 
accordance with ASTM D 785A. The PC-973 is believed to have a number average molecular weight (Mn) 

75 of about 40,100, a weight average molecular weight (Mw) of about 172,000 and a Z average weight (Mz) of 
about 674,000. The polydispersity of the PC-973 (Mw/Mn) is about 4.29. 

The elastic web comprises a fibrous elastic web (such as, for example, a nonwoven web of meltblown 
fibers, or a web of meltblown fibers containing other fibers or particulates which were incorporated into the 
web during its formation by, for example, utilization of the teachings disclosed in US-A-4, 100,324, discussed 

20 above, or a woven or knitted elastic web), it should have sufficient elasticity and be bondable to the 
gatherable webs of the composite structure of the invention with sufficient strength to form a composite 
material which may be stretched and relaxed to provide the desired degree of elasticity. Although same of 
the elastomeric materials, such as those made from KRATON resins, are somewhat tacky, they do not 
generally exhibit a satisfactorily high degree of adhesion to many materials, particularly when held in an 

25 elongated condition while being bonded to the other web or webs of the composite material. Accordingly, 
heat or other types of conventional bonding techniques should preferably be utilized when such materials 
are to be utilized in practicing the present invention. It will be appreciated that the degree of elasticity is one 
of the important considerations in forming elastic composite fabrics such as those of the present invention, 
particularly when such composite materials are to be utilized in garments which are designed to conform to 

30 the body of the wearer. For example, in the manufacture of disposable diapers a degree of elasticity of the 
fabric will assist in conforming it to the body contours of the wearer. Further, it is often desired that the 
composite material should have a soft hand and feel so it is therefore desirable in some cases that the 
bonding of the elastic web to the other web or webs of the laminate be done without the provision of an 
adhesive which would tend to make the resultant material stiff. 

35 Because the elastic web may be bonded to a non-elastic material, by which is meant generally any 
suitable material which lacks the characteristics of an elastic as defined above, the non-elastic material 
tends to have a limiting effect on the degree of stretch and recovery of the elastic web. For example, if the 
elastic web is stretched to an elongation of 100 percent, i.e., to twice its relaxed length, and then bonded to 
a non-elastic web such as a nonwoven polyolefin fiber web, upon release of the stretching force action on 

40 the composite web, the non-elastic web tends to prevent the elastic web from retracting fully to its original 
length. This requires that the elastic limit of the elastic web be greater than the desired minimum elastic 
limit of the composite material. For example, if it is desired to prepare a composite material stretchable to 
100 percent elongation, a 100 cm length of elastic web may be stretched to a length of, for example, 220 
cm (120 percent elongation) and bonded at spaced-apart locations to a 220 cm length of non-elastic 

45 material. The bonded composite elastic material is then allowed to relax and even if the elastic web is 
capable of recovering to its original 100 cm length, the non-elastic web bonded thereto will inhibit full 
recovery and the composite may relax to a length of, say, 110 cm. Puckers or gathers will form in the 
gatherable web between the bond points. The resulting 110 cm length of composite material is stretchable 
to its 220 cm length to provide a 100 percent elongatable composite material. The original length of the 

so non-elastic web limits, in this hypothetical example, the attainable elongation of the composite material 
because the non-elastic web would act as a "stop" to prevent further or excessive stretching of the elastic 
web under the effect of stretching forces which are less than the failure strength of the non-elastic gathered 
web. 

The elastic web may be bonded to the gatherable web by any suitable means, such as, for example, 
55 thermal bonding or ultrasonic welding, which will soften at least portions of at least one of the webs, usually 
the elastic web, because the elastomeric materials used for forming the elastic web have a lower softening 
point than many of the materials commonly employed to form the gatherable webs. Thus, effectuating the 
bonding by applying heat and pressure to the overlaid elastic and gatherable webs will soften at least 
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portions of the elastic web by heating these portions (or the entire elastic web) to at least its softening 
temperature and applying sufficient pressure to form a reasonably strong and permanent bond between the 
resolidified softened portions of the elastic web and the gatherable web. One difficulty with such bonding of 
films or nonwoven elastomeric webs is that the low basis weight of such webs renders them susceptible to 
losing their ability to contract to their pretensioned, that is prestretched, dimensions if they are subjected 
even briefly, to being heated while stretched and allowed to cool in the stretched condition. Such difficulties 
should not be encountered in dealing with heavy basis weight webs such as elastic foam materials used for 
carpet backing and the like which should be able to sustain such heating and cooling, at least at localized 
portions or on the surface thereof, while being maintained under tension for at least a brief period of time 
without thereafter losing their ability to contract to their pretensioned, that is prestretched, dimensions. 
However, the elastic films and elastomeric nonwoven webs of elastomeric fibers of the present invention 
have extremely low basis weights as compared to high basis weight, heavier elastic materials, such as 
polyurethane foams, which are conventionally stretched and bonded to gatherable webs. For example, the 
low basis weight elastic webs of the present invention may have a basis weight ranging from about 5 grams 
per square meter to about 300 grams per square meter, preferably from about 5 grams per square meter to 
about 200 grams per square meter, for example, from about 5 grams per square meter to about 100 grams 
per square meter. Accordingly, the extreme thinness, that is low basis weight, of the elastic nonwoven webs 
which may be used in certain embodiments of the invention would appear to preclude subjecting them to 
such conventional heating and stretching techniques because such materials are subject to losing their 
ability to contract to their prestretched dimensions if cooled in the stretched condition. Accordingly, loss of 
the ability of -the elastic web to contract to its prestretched dimensions would mean that the gatherable 
webs would not be gathered upon release of the tensioning, stretching force on the composite web. Thus 
the composite web would not posses non-destructive elasticity since any significant stretching of the 
composite web would result in the gatherable webs being torn or ruptured. 

In spite of this apparent problem, a distinct advantage of the present invention is the ability to attain the 
elastic characteristics in the composite web by bonding a low basis weight elastic web to a gatherable 
material, such as a non-elastic material, which may be of greater tensile strength than the elastic web by 
immediately relaxing the composite after the bonding step. Immediate relaxation of the composite and thus 
the elastic web after the bonding step allows the elastic web to contract and then cool while relaxed 
enabling it to gather the gatherable web so that the composite web possesses elastic properties without 
rupturing the gatherable webs because the gatherable webs are able to extend and retract with the elastic 
web as a result of the presence of the gathers. As used herein and in the claims, "immediately" relaxing the 
elongated composite means relaxing it before the elastic web remains in its elongated condition for a period 
of time such that it loses its ability to recover at least about 40 percent of its elongation, as described above 
in defining the term "elastic." The tensile strength of the finished composite web is in most cases largely 
determined by the usually stronger non-elastic gatherable web which also serves, as described elsewhere 
herein, as a "stop" to limit the degree of elongation attainable by the composite web without rupturing of 
the gatherable web. Naturally, the elastic web must be sufficiently strong to enable it to gather the 
gatherable web or webs to which it is bonded and, generally, the stiffer the gatherable web or webs are, the 
stronger must be the recovering force of the elastic web or webs bonded thereto. As used herein and in the 
claims, a "gatherable" web is one which can be gathered into pleats, loops or the like by contraction of the 
elastic web or webs bonded to it 

One or more elastic webs may be heat-bonded to one or more gatherable webs, for example, non- 
elastic webs, by the application of heat and pressure and this may be effectuated by passing the overlaid 
elastic and gatherable webs, with the elastic web being in a stretched, that is elongated condition, through 
the nip of a bonder arrangement, at least one of the rollers of the arrangement optionally being heated to 
impart the requisite bonding temperature to at least the bond sites of one or more of the webs to be 
bonded. In many cases, the elastic web or webs have softening temperatures which are lower than those of 
the gatherable web or webs to which the elastic web(s) are to be bonded and, consequently, the elastic 
web(s) may be the only web(s) which are significantly softened in the bonding step. In other cases the 
gatherable web(s) may similarly be softened. Accordingly, the elastic web(s). or the gatherable web(s), or 
both are thus heated to above the softening temperature of the elastic web, at least at the bond sites 
therebetween. The heat for the bonding may be applied by the rollers of the bonder arrangement or by 
another heat source such as a heat source positioned just ahead of the bonder arrangement. However 
excellent bonding and an attractive pattern and texture of the composite elastic material is attained by 
utilizing pattern bonding in which the overlaid stretched elastic and gatherable webs are passed through the 
nip of a bonder arrangement comprising an anvil roller and a calender roller having a repeating embossing 
pattern formed thereon. The anvil roller may be smooth or may contain a pattern such as one which is the 
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complementary negative of a positive pattern on the calendar roller and one or both of the calendar and 
anvil rollers may be heated, as mentioned above. One skilled in the art will appreciate that the temperature 
to which the webs, or at least the bond sites thereof, are heated for heat-bonding will depend not only on 
the temperature of the heated roll(s) or other heat source but on the residence time of the webs on the 

5 heated roll(s) or adjacent the other heat source, the contact pressure, the basis weights of the webs and 
their specific heats and thermal conductivities. However, for a given combination of webs, and in view of the 
herein contained disclosure the processing conditions necessary to effectuate satisfactory bonding can be 
readily determined by one of skill in the art. 

As to the bonding pressure utilized in cases where the bonding is efectuated by passing the overlaid 

w webs through the pressure nip of a bonder arrangement having a pair of rolls which form the nip, 
specification of the overall pressure loading along the nip does not, in itself, take into account complicating 
factors such as the effects of pressure roll construction, e.g., roller diameters, materials, and embossing 
patterns, if any, on the nip width and pressure distribution through the nip. Nonetheless, one skilled in the 
art, taking into account the overall pressure loading along the nip, the materials of construction of the 

75 pressure rolls, the pressure roll diameters and the geometry of embossing patterns, if any, on the rolls, will 
readily be able to appropriately select and vary an effective bonding pressure. 

The gatherable web or webs to which one or more of the elastic webs are bonded may themselves be 
elastic or, more usually, may comprise one or more non-elastic webs. Generally, elastic materials such as 
elastic fibrous webs have a rubbery feel and in applications where the feel of the composite material is of 

20 importance, a non-elastic web such as a bonded carded nonelastic polyester or nonelastic polypropylene 
fiber web, a spunbonded nonelastic polyester or polypropylene nonelastic fiber web, nonelastic cellulosic 
fiber webs, e.g., cotton fiber webs, polyamide fiber webs, e.g., nylon 6-6 webs sold under the trademark 
Cerex, and blends of two or more of the foregoing may be utilized. The production of spunbonded 
nonwoven webs is illustrated in US-A-4,340,563, issued July 20, 1982 to David W. Appel et al, the 

25 disclosure of which is incorporated by reference herein. Generally, in the spunbonding process a thermo- 
plastic material is extruded through a spinnerette and eduction drawn into filaments to form a coherent web 
of randomly deposited filaments on a collecting or forming surface. Generally, woven and nonwoven webs 
of any textile or other material suitable for the purpose may be used. However, relatively inexpensive and 
attractive composite fabrics with good hand and feel and with good stretchability and recovery characteris- 

30 tics have been attained by bonding to one or both sides of an elastic web (such as a fibrous elastic web) a 
bonded carded polyester web, a spunbonded polypropylene fiber web, and single and multi-layer combina- 
tions thereof. Satisfactory results have been attained by pattern bonding the webs together under heat and 
pressure to provide a composite material with excellent controllable stretchability characteristics and 
uniform and attractive appearance. 

35 Referring now to Figure 1 of the drawings, there is schematically illustrated a continuous manufacturing 
process for heat-bonding gatherable webs, which may be non-elastic webs, to each of the two opposite 
sides of a stretched elastic web. An elastic web which may comprise a fibrous nonwoven elastic web or 
elastic film 4 is unwound from a supply roll 2 of such fibrous elastic material and, traveling in the direction 
indicated by the arrows associated therewith, passes through the nip of S roll arrangement 5, comprised of 

40 stacked rollers 6, 8, in the reverse-S path indicated by the rotation direction arrows associated with stacked 
rollers 6 and 8. From S roll arrangement 5, web 4 passes into the pressure nip of a bonder roll arrangement 
9, which is comprised of a patterned calender roller 10 and a smooth anvil roller 12. A first gatherable web 
16 is unwound from a supply roil 14 and a second gatherable web 20 is unrolled from a supply roll 18. First 
web 16 and second web 20 travel in the direction indicated by the arrows associated therewith as supply 

45 rolls 14 and 18 rotate in the directions indicated by the respective arrows associated therewith. Fibrous 
elastic web 4 is stretched to a desired percent elongation between S roll arrangement 5 and the pressure 
nip of bonder roll arrangement 9. By virtue of the fact that the peripheral linear speed of the rollers of S roll 
arrangement 5 is controlled to be less than the peripheral linear speed of the rollers of bonder roll 
arrangement 9, web 4 is therefore stretched to a selected percent elongation thereof and maintained in such 

50 elongated condition during heat-bonding of the webs 16 and 20 to the web 4 in bonder roll arrangement 9. 

One or both of patterned calender roller 10 and smooth anvil roller 12 may be heated and the pressure 
between these two rollers may be adjusted by well-known means to provide the desired temperature and 
bonding pressure to bond the webs 16 and 20 to the web 4 and form a composite elastic material 22. 

Composite elastic material 22, upon emerging from the pressure nip of bonder roll arrangement 9, 

55 passes to a holding box 24 wherein it is maintained in a relaxed, unstretched condition for a length of time 
sufficient for fibrous elastic web 4 to cool sufficiently to avoid its cooling while it is in a stretched condition 
and thereby losing all or a considerable proportion of its ability to contract from the stretched dimensions 
which it had assumed during bonding. It has been found that elastic webs, in particular low basis weight 
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indentations as opposed to holes are present in the elastic web. 

A series of tests was run in which gatherable webs of different materials were heat-bonded in a similar 
fashion to a nonwoven elastic web comprising meltblown fibers of a blend of KRATON rubber and 
polyethylene. The runs were carried out on apparatus of a type schematically illustrated in Figure 1 

5 comprising a bonder arrangement (corresponding to 9 in Figure 1) having a 14 inch (35.6 cm) wide bonding 
surface provided by a nominal 7 inch (17.8 cm) diameter smooth stainless steel anvil roller (corresponding 
to 12 in Figure 1) and a nominal 7 inch (17.8 cm) diameter stainless steel calender roller (corresponding to 
10 in Figure 1) having thereon a raised diamond embossing pattern comprised of squares both diagonally 
aligned and diagonally oriented relative to the machine direction of the web. The embossing pattern is 

w comprised of lands raised 0.09 inch (0.229 cm) above the roller base surface, each land being a square 
having sides 1/16 of an inch (0.159 cm) long with the facing sides of adjacent squares being 1/8 of an inch 
(0.316 cm) apart as measured perpendicularly to and between adjacent sides. 

The calender and anvil rollers are independently oil-heated and there is an S roll (corresponding to 5 in 
Figure 1) and suitable feed rolls (corresponding to 2, 14 and 18 in Figure 1) to feed the webs to the bonder 

75 roll at controlled speeds. When composite elastic materials were made in which only one side of the fibrous 
elastic web was laminated to a gatherable web, the supply roll corresponding to supply roll 18 of Figure 1 
was eliminated so that the gatherable web passed over the embossing calender roller 10 and the fibrous 
elastic web passed over the smooth anvil roller 12 as illustrated in the schematic representation of Figure 1. 
Both the embossing calender roller 10 and smooth anvil roller 12 were heated to the temperatures indicated 

20 below. The net force urging anvil roller 12 and calender roller 10 towards each other in the runs described 
below was about 3,400 pounds (1 ,542 Kg) plus or minus about ten percent, which is thus the force acting 
on the overlaid webs passing therethrough as no nip gap-limiting devices were utilized. The elastic web 
widths were 12 inches (30.5 cm) wide before elongation and varied from about 10 1/2 inches (26.7 cm) wide 
at about 25 percent elongation ("E" in the Tables below) to about 7 inches (17.8 cm) wide at about 550 

25 percent elongation. 

The gatherable materials utilized in runs 1-18 are summarized in Table I. Table II and those following 
show the temperature of the anvil and calender rollers, the basis weight of the fibrous elastic web utilized, 
the linear speed of the webs in the respective pinches of the bonder roll 9 and S roll 5 and the consequent 
percent elongation imposed on the fibrous elastic web during bonding. In each case, elastic meltblown 

30 fibers comprised a blend of 60 parts by weight KRATON GX 1657 block copolymer and 40 parts by weight 
of a polyethylene sold under the trade designation Petrothene Na601. (Also referred to as PE Na601 or 
Na601.) KRATON GX 1657 rubber is described in detail above. 

Information obtained from the producer states that the Na601 is a low molecular weight, low density 
polyethylene for application in the areas of hot melt adhesives and coatings. The producer has also stated 

35 that the Na601 has the following nominal values: (1) a Brookfield Viscosity, cP at 150 degrees Centigrade of 
8500 and at 190 degrees Centigrade of 3300 when measured in accordance with ASTM D 3236; (2) a 
density of 0.903 grams per cubic centimeter when measured in accordance with ASTM D 1505; (3) an 
equivalent Melt index of 2,000 grams per ten minutes when measured in accordance with ASTM D 1238; (4) 
a ring and ball softening point of 102 degrees Centigrade when measured in accordance with ASTM E 28; 

40 (5) a tensile of 850 pounds per square inch (0,6 kg/mm 2 ) when measured in accordance with ASTM D 638; 
(6) an elongation of 90 percent when measured in accordance with ASTM D 638; (7) a modulus of Rigidity, 
T F (45,000) of -34 degrees Centigrade and (8) a penetration Hardness, (tenths of mm) at 77 degrees 
Fahrenheit (23,21 ° C) of 3.6. 

Na601 polyethylene is believed to have a number average molecular weight (Mn) off about 4,600; a 

45 weight average molecular weight (Mw) of about 22,400 and a Z average molecular weight (Mz) of about 
83,300. The polydispersity (Mw/Mn) of the Na601 is about 4.87. 
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The following legends apply to Tables II, III, IV, V and VI 



5 Anvil T12 = Temperature of Anvil Roller (12), degrees Centigrade 

Calender T10 = Temperature of Calender Roller (10), degrees Centigrade 
BW = Basis Weight of Elastic Web (4), grams per square meter 

Web LS = Respective Linear Speeds of Webs passing through Bonder Roll (9)/S Roll (5), feet 

per minute (0,0305 m/min) 

w %E = Percent Elongation of Elastic Web (4) at Bonding (Rounded to nearest integer) 

NOTE: With reference to the schematic diagram of Figure 1 , bonder roll (9) is comprised of 

anvil roller (12) and calender roller (10). S roll (5) is comprised of rolls (6) and (8). 



TABLE II 

75 



Run 


Anvil T12 


Calender T10 


BW 


Web LS 


%E 


1 


54 


85-86 


125 


20/10 


100 


2 


54 


85-86 


125 


20/8 


150 


3 


52 


88 


125 


21/7 


200 


4 


52 


96-99 


125 


20/10 


100 


5 


52 


96-99 


125 


20/8 


150 


I 6 


52 


96-99 


125 


21/7 


200 


7 


52 


96-99 


65 


21/7 


200 


8 


52 


96-99 


65 


20/10 


100 


9 


52 


96 


125 


20/10 


100 


! 10 


52 


96 


125 


20/8 


150 


! 11 


52 


96 


125 


21/7 


200 


I 12 


52 


96 


125 


21/7 


200 


! 13 


52 


85 


125 


21/7 


200 


14 


52 


85 


125 


20/10 


100 


15 


52 


85 


125 


20/8 


150 


16 


52 


85 


125 


21/7 


200 


17 


52 


85 


125 


21/7 


200 


18 


82 


85-88 


65 


21/6 


250 



All of the runs except Run 18 applied the gatherable web to one side only of the fibrous elastic web. In 
Run 18 the gatherable web was applied to both sides of the fibrous elastic web. 

The product obtained in Runs 1 through 3 showed very good elasticity and appearance, the gatherable 
web side being puckered in a fine, regular repeating pattern. The product of Runs 4 through 6, in which the 
fluff side of the multi-layer gatherable web was bonded to the fibrous elastic web showed good appearance 
and good elasticity with good bonding strength. The product produced in Run 7 showed large, irregular 
puckers and weak bonding and was generally considered to be unsatisfactory. The products of Runs 8 and 
9 showed good appearance and good elasticity. The product of Run 10 showed some holes in the elastic 
and the product of Run 1 1 showed many holes in the elastic, indicating that the bonding temperature may 
have been too high. Run 12 was unsuccessful in that the fibrous web broke after bonding was started and 
rather low bonding strengths were attained. In Run 13, the elastic did not break during bonding but the 
product delaminated. Runs 14 and 15 were more successful, producing a product with good appearance 
and elasticity but with poor bonding strength, the products tending to delaminate rather easily. Runs 16 and 
17 were not successful in that the fibrous elastic material broke when bonding was started. Run 18 was 
successful and an attractive product with adequate bonding strength was attained. 

A further series of runs was carried out in an attempt to produce composite elastic material having 
elongations of approximately 25 percent, 50 percent, 75 percent and 100 percent before failing. Failure 
occurs at the "ultimate elongation" of the material which is the elongation at which the material tears or 
otherwise fails. Elongation was tested in an Instron testing device. A two inch by five inch rectangle of the 
material was cut with the five inch long sides being substantially parallel to the machine direction of the web 
of composite material from which the sample was cut, and the two inch sides were clamped in the jaws of a 
properly calibrated Instron testing device. It was then attempted to elongate each sample in two stages, with 
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w 



15 



«LTJ ? J ? etWee " St39eS ' t0 elon 9 ations of 50 P er cent and then 100 percent, after which the 
sample was relaxed to zero elongation. If the sample fails during either of these two stages, the percent 
elongation at failure ,s the "ultimate elongation." If the sample did not fail during either of these two stages 

IZTZ 9 . re , t0 26r0 elon 9 ation " *™ stretefl *l at 10 feet per minute (3,05 m/min) until i 

failed, the percent elongation at break or tear being the "ultimate elongation." The desired or target 
elongation of 25 percent. 50 percent, etc., of the composite elastic material should not be confused with the 
def.nrt.on given above of an elastic material as one which is in itself (not the composite) capable of at least 

Z nT k 6 i 9a K° n 3nd . \ Stat6d de9ree ° f reC0V9ry - The Stiffness ' basis wei 9 nt an ° bonding pattern of 
the gatherable web or webs bonded to the elastic web or webs can be controlled in order to affect (reduce) 

TJZ^ e 0n p at, °" 0f the com P° site material - F °r example, composite materials of considerably less 
than 100 percent elongation are often desired for certain end uses 

« J h ^AT rt M S ?v1«l C T erialS USSd in RunS 19 - 26 were made by utili2in 9 fibrou * elastic webs of the 
H« ,T?k ^-polyethylene Na601 60/40 blends as utilized in Runs 1-18 and bonding to each 

~ h h° US k f Web ,o ither 3 22 9ramS p6r SqUare yard < 26 ' 3 9 /m2 > P°'y terephthalate) 
bonded carded web matenal (Runs 19-24) or a one ounce per square yard (33.9 g/m*) spunbonded poly 
(ethylene terephthalate) fiber web sold under the registered trademark REEMAY (Runs 25 and 26) The 
results of these runs are set forth in Table III following. 



20 



25 



30 



TABLE III 



35 



40 



45 



SO 



55 



Run 


Anvil T12 


Calender T10 


BW 


Web LS 


%E 


19 


77 


74 


50 


20/7 


186 


20 


74 


74 


50 


20/10 


100 


21 


74 


74 


50 


20/12-13 


67-54 


22 


74 


74 


50 


20/16 


25 


23 


73 


74 


50 


24/16 


50 


24 


74 


76 


50 


24/16 


50 


25 


74 


76 


65 


20/13 


54 


26 


86 


84 


65 


20/13 


54 



See legends preceding Table II 



The composite elastic material product of Run 19 was generally satisfactory but seemed to be 
somewhat overbonded. the sample of the composite material produced showing approximately 100 percent 
elongation. Accord.ngly, the anvil roller temperature was reduced somewhat for run 20 which produced a 
satisfactory composrte material product showing an ultimate elongation of about 100 percent. The product 
obtained in Run 21 showed very good uniformity. Run 22 produced satisfactory product showing a percent 
ultimate elongation of 56 percent. Run 23 was carried out using three different lots of fibrous elastic web 

7StlVZT J 3 h? yielded com P° site elastic ma ^ial products having ultimate elongations 
of 86 percent and the third lot y.elding product showing an ultimate elongation of 76 percent 

wJLIh" 25 'l he T T° e Per SQUare yard s P unbonded REEMAY polyethylene terephthalate) fiber web 
was used on the calender roller side of the fibrous elastic web and a 0.7 ounce per square yard (23 73 
g/m ) bas,s weight web or the same material was used on the smooth, anvil roller side of the fibrous elastic 
web. Run 25 produced good bonding and a satisfactory composite elastic material product which was 
caSed web ° btain8d ^ *" Car °' ina F ° rmed FabriCS (ethy,ene ter «PWnalate) bonded 

rppmTv 26 i$ IT 3 ! ° f ? Un 25 eXCept Utili2ing somewhat hi 9her bonding temperatures as indicated. The 
REEMAY spunbonded poly (ethylene terephthalate) fiber web material bonded very well at the hiqher 
temperature However, at such higher bonding temperatures it might be better to uitlize a somewhat heavier 
bas.s we.ght f.brous elastic web although a satisfactory composite elastic material was obtained in this run 

The necess.ty of allowing the composite web to relax immediately after bonding was demonstrated by 
comparative test Runs 27 and 28, in which similar conditions were maintained except for omission of the 

!S'nTt P K?H?r^ F ° r th6Se rUnS> 3 22 9ramS Per Square yard < 26 ' 3 S*" 2 ) thermally bonded poly 
(ethytene terephthal^e) ^f.ber nonwoven web was bonded to each side of a nonwoven fibrous web of fibers 
of the same KRATON GX 1657-polyethylene Na601 60/40 blend as was utilized in Runs 1-18 and 19-26 
having a basis weight as shown in Table IV, which sets forth the data for Runs 27 and 28. 
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TABLE IV 



Run 


Anvil T12 


Calender T10 


BW 


Web LS 


%E 


27 


110 


110 


60 


20/5-6 


233-300 


28 


110 


110 


85 


18/6-7 


157-200 


See legends preceding Table II 



w In Run 27, the bonded composite material was maintained under tension after the bonding step by 
winding it directly onto a storage roll as the composite material emerged from the bonder rolls, without 
allowing it to relax. With respect to Figure 1 , this effectively involved replacing holding box 24 with a driven 
take-up roll. The resultant composite web had substantially no non-destructive elasticity because its elastic 
web component, as a result of the fact that the elastic web was held in an elongated, tensioned condition 

75 while it cooled after bonding, had lost its ability to contract and thus form gathers in the gatherable webs. 
By non-destructive elasticity is it meant that the composite could be stretched and allowed to contract 
without rupturing the gatherable webs. Accordingly, it should be noted that the elastic web, upon removal of 
the gatherable webs therefrom, still possessed elasticity in that it could be stretched and would contract to 
the dimensions which it had assumed during bonding, but would not contract back to its original prebonding 

20 unstretched dimensions. As a result of this, the composite web did not possess non-destructive elasticity 
because the gatherable webs would not have been ruptured or torn in order to stretch the composite 
beyond the dimensions it possessed during bonding. Accodingly, the composite web could not be 
elongated without tearing of the gatherable webs and thus the gatherable webs resisted such elongation. 
Because the elastic web has lost its ability to contract and form gathers in the gatherable webs, the 

25 composite web had a smooth, nongathered appearance. Run 28 was similar to Run 27 except that the 
composite was allowed to run freely off the bonder rolls and the elastic web contracted, forming gathers in 
the non-elastic web and providing an attractive, elastic composite web. 

A further series of runs was conducted in which elastic webs of meltblown KRATON GX 1657- 
polyethylene Na601 fibers of the same 60/40 blend as utilized in Runs 1-18 were bonded on each of their 

30 opposite sides to a poly (ethylene terephthalate) powder bonded carded web of a basis weight of 14 grams 
per square yard (16,67 g/m 2 ), sold under the trademark CARELLE. (The bonding powder used in the 
CARELLE fabric is sold as FA 252 polyester powder). The fibrous elastic web in each of the following Runs 
29-40 had a basis weight of 55 grams per square meter. After the two-side bonded composite elastic 
materials were made, six specimens were taken from each run, the specimens being cut three inches (7,62 

35 cm) wide in the cross direction and seven inches (17,78 cm) long in the machine direction. For three of the 
specimens from each run, one of the poly (ethylene terephthalate) webs (Side 1) was separated for a 
distance of approximately one inch along the machine direction of the specimen and placed in one jaw of 
an Instron tester while the remaining two bonded layers were placed in the opposite jaw of the tester which 
was then set to move the jaws apart at a rate of 10 inches (25.4 cm) per minute. The three highest peaks 

40 registered for at least four inches (10.2 cm) of specimen delamination were noted and an average taken of 
the nine values thus obtained for three specimens, giving a force in grams, per three inch (7,62 cm) width of 
specimen, required to delaminate the poly (ethylene terephthalate) web (Side 1) from the fibrous elastic 
web. For the three remaining specimens from each run, the poly (ethylene terephthalate) web on Side 2 of 
the composite elastic material (Side 2 being the side opposite to Side 1 above) was separated for a 

45 distance of approximately one inch (2,54 cm) along the machine direction of the specimen and placed in 
one jaw of an Instron tester while the remaining two bonded layers were placed in the opposite jaw of the 
tester which was then set to move the jaws apart at a rate of 10 inches (25.4 cm) per minute. The three 
highest peaks registered for at least four inches (10.2 cm) of each specimen delamination were noted and 
an average taken of the nine values thus obtained for the three specimens, giving a force in grams, per 

50 three inch (7,62 cm) width of specimen, required to delaminate the poly (ethylene terephthalate) web (Side 
2) from the fibrous elastic web. 

The results are set forth in the following Table V, to which, in addition to the table headings defined 
above, the following applies: 

Bond Strength = Bond strength expressed as the force, in grams, required to peel away a three-inch 

55 (7,62 cm) wide strip of gatherable web from the elastic web to which it is bonded, 

measured as described above. 
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TABLE V 



Run 


Anvil T12 


Calender T10 


Web LS 


%E 


Bond Strength 


bide 1 


Side 2 


29 


67 


63 


28/8 


250 


76 


101 


30 


64 


65 


56/16 


250 


84 


125 


ol 


64 


64 


28/7 


300 


59 


64 


32 


64 


64 


56/14 


300 


61 


74 


33 


72 


71 


28/8 


250 


106 


156 


34 


72 


73 


56/16 


250 


78 


114 


35 


72 


73 


28/7 


300 


104 j 


115 


36 


72 


73 


56/14 


300 


94 


120 


37 


77 


78 


28/8 


250 


170 


253 


38 


76 


78 


56/16 


250 


129 


143 


39 


76 


78 


56/14 


300 


130 


240 


40 


77 


78 


28/7 


300 


171 


279 



See legends preceding Table II 



Similar additional bonding strength tests were conducted substituting for the diamond patterned 
embossing calender roller a calender roller having a repeating regular pattern of six circular dots arranged 
in hexagonal patterns between which triangular patterns of three circular dots are interspersed. The raised 
dots comprise about 17 percent of the surface area of the embossing roll. Generally, similar conditions were 
otherwise maintained and comparable bonding strength results were obtained although the diamond 
embossing pattern overall appeared to provide somewhat higher bonding strengths than the 
hexagonal/triangular pattern of circular dots. 

Composite elastic materials of the invention are utilizable generally in any article calling for an elastic 
material such as, but not limited to, stretchable protective covers and wraps, outerwear, undergarments, 
menstrual and incontinence control articles and garments such as disposable diapers, and the like. Their 
low cost relative to woven or knitted fabrics permits economic adaptations to "disposable" articles, by which 
is meant articles intended to be disposed of, rather than laundered and re-used, after one or a few' uses. 

Claims 



1- A method of producing a composite elastic material having at least one gatherable web bonded to at 
least one elastic material, said method comprising the steps of: 

tensioning an elastic material to elongate it; 

bonding the elongated elastic material at spaced apart locations to at least one gatherable web; 

relaxing the composite whereby the gatherable web is gathered between the spaced apart locations to 
form the composite elastic material, 

characterized by using a nonwoven fibrous elastic web having a basis weight of from 5 to about 300 
grams per square meter as the elastic material. 

2. The method of claim 1 wherein the nonwoven fibrous elastic web has a basis weight of from about 5 
to about 200 grams per square meter. 

3- The method of claim 1 wherein the nonwoven fibrous elastic web has a basis weight of from about 5 
to about 100 grams per square meter. 

4. The method of claim 1 wherein the nonwoven fibrous elastic web has a basis weight of about 10 to 
about 200 grams per square meter. 

5. The method of any one of claims 1 to 4 wherein .the nonwoven fibrous elastic web includes microfibers 
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having a diameter not greater than about 100 microns. 

The method of any one of claims 1 to 4 wherein the nonwoven fibrous elastic web includes microfibers 
having a diameter of from about 1 to about 50 microns. 

The method of any one of claims 1 to 6 wherein the nonwoven fibrous elastic web is joined to the 
gatherable web under conditons which soften said space-apart locations of said nonwoven fibrous 
elastic web and the nonwoven fibrous elastic web is relaxed immediately after the joining step. 

w 8. The method of claim 7 including carrying out the heat-bonding by heating bonding sites on the elastic 
web to a temperature of from about 65* C to about 120° C. 

9. The method of claim 7 including carrying out the heat-bonding by heating bonding sites on the elastic 
web to a temperature of from about 70° C to about 90* C. 

75 

10. The method of any of claims 1 to 9 wherein the nonwoven fibrous elastic web is comprised of an A-B- 
A' block copolymer wherein A and A' are the same or different thermoplastic polymer block, and 
wherein B is an elastomeric polymer block. 

20 11. The method of claim 10 wherein A and A' each is a thermoplastic styrenic moiety and B is selected 
from the group consisting of poly(ethylene-butylene), polyisoprene and polybutadiene. 

12. The method of claim 11 wherein each of A and A* is selected from the group consisting of polystyrene 
and polystyrene homologs. 

25 

13. The method of claim 11 or 12 wherein B is poly(ethylene-butylene). 

14. The method of any one of claims 1 to 13 wherein the gatherable web comprises a nonwoven, non- 
elastic material. 

30 

15. The method of claim 14 wherein the sum of the molecular weight of A plus the molecular weight of A' 
comprises from about 14 to 31 percent of the molecular weight of the A-B-A f block copolymer. 

16. The method of claim 11 wherein the sum of the molecular weight of A plus the molecular weight of A 1 
35 comprises from about 14 to 29 percent of the molecular weight of the A-B-A' block copolymer. 

17. The method of claim 13 wherein the elastic web is comprised of a blend of said block copolymer plus 
a polyolefin. 

40 18. The method of claim 17 wherein the polyolefin is selected from the group consisting of one or more of 
polyethylene, polypropylene, polybutene, ethylene, copolymers, propylene copolymers and butene 
copolymers. 

19. The method of any one of claims 7 to 18 including carrying out the heat-bonding by passing the 
45 overlaid elastic and gatherable webs through a pressure nip formed between a pair of bonding rolls, at 

least one of which comprises a patterned calender roller and at least one of which is heated to a 
temperature above the softening temperature of the elastic web. 

20. Trie method of any one of claims 1 to 19 including maintaining the elastic web in a stretched condition 
so of at least about 100 percent elongation during the bonding. 

21. The method of any one of claims 1 to 19 wherein the fibrous elastic nonwoven web of meltblown 
elastomeric fibers and is maintained in a stretched condition of at least about 15 percent elongation 
during the bonding. 

55 

22. The method of any one of claims 1 to 19 including maintaining the fibrous elastic web in a stretched 
condition of from about 25 percent to 550 percent elongation during the bonding. 
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23. The method of any one of claims 1 to 22 including bonding a non-elastic web to each of the opposite 
sides of the elastic web. 

24. The method of any one of claims 7 to 23 wherein the composite web is relaxed for a period of up to 
5 about thirty seconds after bonding. 

25. An elastic composite material (22,22') comprising at least one elastic material (4,4') bonded at spaced 
apart locations to at least one gatherable web (1 6,20,1 6\20') which is extensible and contractible 
between the spaced apart locations with the elastic web upon stretching and relaxing of the composite 

w material, characterized in that the elastic material is a nonwoven fibrous elastic web (4,4*) having a 
basis weight of from about 5 to about 300 grams per square meter. 

26. The material of claim 25 wherein the nonwoven fibrous elastic web (4,4') has a basis weight of from 
about 5 to about 200 grams per square meter. 

75 

27. The material of claim 25 wherein the nonwoven fibrous elastic web (4,4') has a basis weight of from 
about 5 to about 100 grams per square meter. 

2a The material of claim 25 wherein the elastic web (4,4') has a basis weight of from about 10 to 200 
20 grams per square meter. 

29. The material of any one of claims 25 to 28 wherein the nonwoven fibrous elastic web (4,4') includes 
microfibers having a diameter of not greater than about 100 microns. 

25 30. The material of any of claims 25 to 28 wherein the nonwoven fibrous elastic web (4,4 i ) includes 
microfibers of from about 1 to about 50 microns in diameter. 

31. The material of any one of claims 25 to 30 wherein the nonwoven fibrous elastic web (4,4') comprises 
a nonwoven web of meltblown elastomeric fibers selected from the group consisting of (i) fibers of A-B- 

30 A-* block copolymers wherein A and A' may be the same or different thermoplastic polymer block and 
B is an elastomeric polymer block, and (ii) fibers of blends of one or more polyolefins with A-B-A-' 
block copolymers wherein A and A* each is styrenic moiety and B is poly(ethylene-butylene). 

32. The material of claim 31 wherein each of A and A' is selected from the group consisting. of polystyrene 
35 and polystyrene homologs, and the polyolefin is selected from the group consisting of one or more of 

polyethylene, polypropylene polybutene, ethylene copolymers, propylene copolymers and butene 
copolymers. 

33. The material of claim 31 wherein each of A and A' is selected from polystyrene and polystyrene 
40 homologs* and the sum of the molecular weight of A plus the molecular weight of A' is from abut 14 to 

29 percent of the molecular weight of the A-B-A-* block copolymer. 

34. The material of claim 32 wherein the block copolymer comprises at least about 10% by weight of the 
material. 

45 

35. The material of claim 32 wherein the block copolymer comprises at least about 20% by weight of the 
material. 

36. The material of claim 32 wherein the block copolymer comprises at least about 30% by weight of the 
so material. 

37. The material of claim 32 wherein the meltblown fibers are comprised of from about 10 percent to 90 
percent by weight of the A-B-A' block copolymer and from about 90 percent to 10 percent by weight of 
the polyolefin. 

55 

3a The material of any one of claims 25 to 37 wherein the elastic web (4,4') is bonded to the gatherable 
web (16,20,1 6' ,20') at a plurality of spaced-apart locations in a repeating pattern. 
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39. The material of any one of claims 25 to 38 wherein the gatherable web is a nonwoven, nonelastic 
material. 

40. The material of claim 39 wherein the gatherable web (1 6,20,1 6\20') comprises a web of fibers 
5 selected from the group consisting of polyester fibers, polyolefin fibers, polyamide fibers, cellulosic 

fibers and mixtures of two or more thereof. 

41. The material of claim 40 wherein the gatherable web (1 6,20,1 6,20') comprises a nonwoven web of poly 
(ethylene terephthalate) fibers. 

w 

42. The material of any one of claims 25 to 41 comprising a first gatherable web (16,16') and a second 
gatherable web (20,20') bonded to opposite sides of a nonwoven fibrous elastic web (4,4*). 

43. The material of any one of claims 25 to 42 in which the fibrous elastic web (4,4') has a plurality of 
75 embossed areas (26) formed therein by softening or melting the fibers of the web (4,4'). 

44. The material of claim 43 in which peripheral portions (28) of the embossed areas (26) include a 
resolidified portion of the material of the fibers. 

20 Revendicatlons 

1. ProcSde de production d'une matfere elastique composite ayant au moins un voile assemblage Ii6 & au 
moins une matfere Elastique, ledit proc6d§ comprenant les Stapes de: 

mise sous tension d'une mati&re elastique pour I'allonger; 
25 liaison de la matiere elastique allongee en des localisations espac£es a au moins un voile assemblage; 
relachement du composite, ce qui fait que le voile assemblage est assemble entre les localisations 
espacees pour former la matfere elastique composite, 

caracterise en ce qu'on utilise un voile elastique fibreux non-tisse ayant une base pond§rale de 5 a 
environ 300 grammes par m§tre carr6 comme mature Elastique. 

30 

2. Proc6d6 de la revendication 1 dans lequel le voile elastique fibreux non tisse a une base ponderale 
d'environ 5 h environ 200 grammes par mfctre carr6. 

3. Procede de la revendication 1 dans lequel le voile elastique fibreux non tiss£ a une base ponderale 
35 d'environ 5 & environ 100 grammes par m&tre carr6. 

4. Procede de la revendication 1 dans lequel le voile elastique fibreux non tisse a une base ponderale 
d'environ 10 & environ 200 grammes par metre caml 

40 5. Proc6d6 de Tune quelconque des revendications 1 a 4 dans lequel le voile elastique fibreux non tisse 
inclut des microfibres ayant un diamfctre qui n'est pas supSrieur & environ 100 microns. 

6. Proc6d6 de Tune quelconque des revendications 1 k 4 dans lequel le voile elastique fibreux non tiss6 
inclut des microfibres ayant un diam&tre d'environ 1 k environ 50 microns. 

45 

7. Proced£ de I'une quelconque des revendications 1 h 6 dans lequel le voile Elastique fibreux non tisse 
est r£uni au voile assemblage dans des conditions qui ramoilissent lesdites localisations espacees 
dudit voile elastique fibreux non tiss6 et le voile elastique fibreux non tisse est relach£ immediatement 
apres I'etape de reunion. 

50 

8. Proc6d§ de la revendication 7 dans lequel on realise la liaison thermique en chauffant des sites de 
liaison sur le voile Elastique & une temperature allant d'environ 65* C a environ 120* C. 

9. Proc£d£ de la revendication 7 dans lequel on realise la liaison thermique en chauffant des sites de 
55 liaison sur le voile elastique h une temperature allant d'environ 70* C a environ 90* C. 



10. Procede de I'une quelconque des revendications 1 & 9 dans lequel le voile elastique fibreux non tisse 
est constitue d'un copolymere s6quenc6 A-B-A' dans lequel A et A' sont des sequences de polymere 
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thermoplastique identiques ou differentes, et dans lequel B est une sequence de polymere elastomeri- 
que. 

11. Procede de la revendication 10 dans lequel A et A' represented chacun une partie styrerique 
5 thermoplastique et B est choisi dans le groupe constitu6 par le poly(4thyl&ne-butyl&ne), le polyisoprene 

et le polybutadiene. 

12. Procede de la revendication 1 1 dans lequel chacune des sequences A et A' est choisie dans le groupe 
constitue par le polystyrene et les homologues de polystyrene. 

10 

13. Procede de la revendication 11 ou 12 dans lequel B est le poly(6thyl£ne-butylene). 

14. Procede de Tune quelconque des revendications 1 a 13 dans lequel le voile assemblage comprend 
une matiere non Elastique non-tiss6e. 

75 

15. Procede de la revendication 14 dans lequel la somme du poids moleculaire de A et du poids 
moleculaire de A* repr^sente d'environ 14 a 31% du poids moleculaire du copolymere sequence A-B- 
A\ 

20 16. Procede de la revendication 11 dans lequel la somme du poids moleculaire de A et du poids 

- -moleculaire de A' represente d'environ 14 a- 29%- du poids moleculaire du copolymere sequence A-B- 

A'. 

17. Procede de la revendication 13 dans lequel le voile elastique est constitue d'un melange dudit 
25 copolymere sequence et d'une polyolefine. 

18. Procede de la revendication 17 dans lequel la polyolefine est choisie dans le groupe constitue par une 
ou plusieurs matieres parmi les copolymeres de polyethylene, polypropylene, polybutene, ethylene, les 
copolymeres de propylene et les copolymeres de butane. 

30 

19. Procede de Tune quelconque des revendications 7 a 18 dans lequel on effectue la liaison thermique en 
faisant passer les voiles elastiques et assemblages superposes a travers un 6tranglement de pression 
forme entre une paire de rouleaux de liaison, dont au moins Tun comprend un rouleau de calandre a 
dessins et dont au moins Tun est chauffe a une temperature superieure a la temperature de 

35 ramollissement du voile elastique. 

20. Procede de Tune quelconque des revendications 1 a 19 dans lequel on maintient le voile elastique 
dans un 6tat etire d'au moins environ 100% d'allongement pendant I'etablissement de la liaison. 

40 21. Procede de Tune quelconque des revendications 1 a 19 dans lequel le voile non tisse elastique fibreux 
est constitu^ de fibres §lastom6riques soufflees a I'etat fondu et maintenu dans un etat 6\\r£ d'au moins 
environ 15% d'allongement pendant I'etablissement de la liaison. 

22. Proc£d6 de Tune quelconque des revendications 1 a 19 dans lequel en maintient le voile elastique 
45 fibreux dans un etat etire d'environ 25% a 550% d'allongement pendant I'etablissement de la liaison. 

23. Procede de Tune quelconque des revendications 1 a 22 dans lequel on lie un voile non elastique a 
chacun des cotes opposes du voile elastique. 

50 24. Procede de Tune quelconque des revendications 7 a 23 dans lequel on relSche le voile composite 
pendant une duree allant jusqu'a environ trente secondes apres I'etablissement de la liaison. 

25. Mature composite elastique (22, 22') comprenant au moins une matiere elastique (4, 4') li£e en des 
localisations espacees a au moins un voile assemblage (16, 20, 16', 20') qui est extensible et 
55 contractile entre les localisations espacees avec le voile elastique par etirement et relachement de la 
matiere composite, caracterisee en ce que la mature Elastique est un voile Elastique fibreux non tisse 
(4, 4') ayant un poids de base d'environ 5 a environ 300 grammes par metre carre. 
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26. Matiere de la revendication 25 dans laquelle le voile elastique fibreux non tissS (4, 4') a un poids de 
base d'environ 5 & environ 200 grammes par metre carre. 

27. Matiere de la revendication 25 dans laquelle le voile elastique fibreux non tiss§ (4, 4') a un poids de 
5 base d'environ 5 & environ 100 grammes par metre carre. 

28. Mature de la revendication 25 dans laquelle le voile elastique (4, 4') a un poids de base d'environ 10 k 
200 grammes par metre carre. 

70 29. Matiere de Tune quelconque des revendications 25 h 28 dans laquelle le voile elastique fibreux non 
tiss§ (4, 4') inclut des microfibres ayant un diamfctre ne dSpassant pas environ 100 microns. 

30. Matiere de Tune quelconque des revendications 25 a 28 dans laquelle le voile elastique fibreux non 
tiss6 (4, 4') inclut des microfibres d'environ 1 & environ 50 microns de diam&tre. 

75 

31. Matiere de Tune quelconque des revendications 25 k 30 dans laquelle le voile Elastique fibreux non 
tisse (4, 4') comprend un voile non tisse de fibres eiastomeriques souffles k retat fondu choisies dans 
le groupe constitue par (i) les libres de copolymeres sequences A-B-A' dans lesquels A et A' peuvent 
etre une sequence polymerique thermoplastique identique ou differente et B est une sequence 

20 polymerique eiastomerique, et (ii) les libres de melanges d'une ou plusieurs defines avec des 
copolymeres sequences A-A-B-A' dans lesquels A et A' represented chacun une partie styrgnique et B 
est le poly(ethyl£ne-butylene). 

32. Matiere de la revendication 31 dans laquelle chacune des sequences A et A' est choisie dans le groupe 
25 constitue par le polystyrene et les homologues de polystyrene, et la polyolefine est choisie dans le 

groupe constitue par une ou plusieurs matures parmi les copolymeres de polyethylene, polypropylene, 
polybutene, ethylene, les copolymeres de propylene et les copolymeres de butene. 

33. Matidre de la revendication 31 dans laquelle chacune des sequences A et A* est choisie parmi le 
30 polystyrene et les homologues de polystyrene et la somme du poids mol£culaire de A et du poids 

moleculaire de A' est d'environ 14 h 29% du poids moieculaire du copolymere sequence A-B-A'. 

34. Matiere de la revendication 32 dans laquelle le copolymere sequence represente au moins environ 
10% en poids de la matiere. 

35 

35. Matiere de la revendication 32 dans laquelle le copolymere sequence represente au moins environ 
20% en poids de la matiere. 

36. Matiere de la revendication 32 dans laquelle le copolymere sequence represente au moins environ 
40 30% en poids de la matiere. 

37. Matiere de la revendication 32 dans laquelle les fibres souffles & retat fondu sont constituees 
d'environ 10% h 90% en poids de copolymere sequence A-B-A' et d'environ 90% h 10% en poids de 
polyolefine. 

45 

38. Matiere de I'une quelconque des revendications 25 h 37 dans laquelle le voile elastique (4, 4') est lie 
au voile assemblage (16, 20, 16', 20') en plusieurs localisations espacees selon un dessin repete. 

39. Matiere de I'une quelconque des revendications 25 k 38 dans laquelle le voile assemblage est une 
50 matiere non elastique non tissee. 

40. Matiere de la revendication 39 dans laquelle le voile assemblage (16, 20, 16', 20') comprend un voile 
de libres choisies dans le groupe constitue par les fibres de polyester, les libres de polyolefine, les 
fibres de polyamide, les libres cellulosiques et les melanges de deux ou plusieurs de ces categories. 



55 



41. Matiere de la revendication 40 dans laquelle le voile assemblage (16, 20, 16\ 20') comprend un voile 
non tisse de libres de poly(terephtalate d'ethyiene). 
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42. Matiere de Tune quelconque des revendications 25 a 41 comprenant un premier voile assemblage (16, 
16') et un second voile assemblage (20, 20') lies aux cotes opposes d'un voile elastique fibreux non 
tisse (4, 4'). 

5 43. Matiere de Tune quelconque des revendications 25 k 42 dans laquelle le voile elastique fibreux (4, 4') 
comporte plusieurs zones gaufrees (26) qui y sont formees par ramollissement ou fusion des fibres du 
voile (4, 4'). 

44. Matiere de la revendication 43 dans laquelle les parties peripheriques (28) des zones gaufrees (26) 
w comprennent une partie resolidifiee de la matiere des fibres. 

PatentansprUche 

1- Verfahren zum Herstellen eines zusammengesetzten, elastischen Materials, das mindestens eine in 
75 Falten zu legende Bahn aufweist, die mit mindestens einem elastischem Material verbunden ist, mit 
den Schritten: 

des Spannens eines elastischen Materials urn dieses zu verlangern; 

20 des Verbindens des verlangerten elastischen Materials an voneinander beabstandeten Stellen mit 
— mindestens einer in Falten zu legenden Bahn; 

des Entspannens des Verbunds, wodurch die in Falten zu legende Bahn zwischen den voneinander 
beabstandeten Stellen gefaltelt wird, um das zusammengesetzte elastische Material zu bilden, 

25 

gekennzeichnet durch die Verwendung einer nicht gewebten, elastischen Faserbahn mit einem 
Grundgewicht von 5 bis 300 g pro m 2 als elastisches Material. 

2. Verfahren nach Anspruch 1 , wobei die nicht gewebte, elastische Faserbahn ein Basisgewicht von etwa 
30 5 bis etwa 200 g pro m 2 aufweist. 

3. Verfahren nach Anspruch 1 , wobei die nicht gewebte, elastische Faserbahn ein Basisgewicht von etwa 
5 bis etwa 1 00 g pro m 2 aufweist. 

35 4. Verfahren nach Anspruch 1, wobei die nicht gewebte, elastische Faserbahn ein Basisgewicht von etwa 
10 bis etwa 200 g pro m 2 aufweist. 

5. Verfahren nach einem der Anspruche 1 bis 4, wobei die nicht gewebte, elastische Faserbahn 
Microfasern mit einem Durchmesser von nicht gro/ter als 100 um aufweist. 

40 

6. Verfahren nach einem der Anspruche 1 bis 4, wobei die nicht gewebte, elastische Faserbahn 
Microfasern mit einem Durchmesser von etwa 1 bis etwa 50 um aufweist. 

7. Verfahren nach einem der Anspruche 1 bis 6, wobei die nicht gewebte, elastische Faserbahn mit der in 
45 Falten zu legenden Bahn unter Verfahrensparametern verbunden wird, die die einander beabstandeten 

Stellen der nicht gewebten, elastischen Faserbahn erweicht und wobei die nicht gewebte, elastische 
Faserbahn unmittelbar nach dem Verfahrensschritt des Verbindens entspannt wird. 

8. Verfahren nach Anspruch 7, beinhaltend das DurchfQhren des Heifiverbindungsschrittes durch Erhitzten 
so von Verbindungsstellen, an der elastischen Bahn auf eine Temperatur von etwa 65* C bis etwa 120° C. 

9. Verfahren nach Anspruch 7, beinhaltend das Durchfuhren des HeiBverbindungsschrittes durch Erhitzen 
von Verbindungsstellen, an der elastischen Bahn auf eine Temperatur von etwa 70* C bis etwa 90* C. 

55 10. Verfahren nach einem der Anspruche 1 bis 9, wobei die nicht gewebte, elastische Faserbahn aus 
einem A-B-A'-Blockcopolymer besteht, wobei A und A' die gleichen Oder unterschiedliche thermoplasti- 
sche Polymerblocke sind, und wobei B ein elastomerer Polymerblock ist. 
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11. Verfahren nach Anspruch 10, wobei A und A' jeweils ein thermoplastischer Styrolanteil und B aus der 
Gruppe ausgewahlt ist, die aus Poty-(Athylen-Butylen), Polyisopren und Polybutadien besteht. 

12. Verfahren nach Anspruch 11, wobei A und A 1 jeweils aus der Gruppe ausgewahlt wurde, die aus 
5 Polystyrol und Polystyrolhomologen besteht. 

13. Verfahren nach Anspruch 11 oder 12, wobei B Poly-(Athylen-Butylen) ist. 

14. Verfahren nach einem der Anspruche 1 bis 13, wobei die in Falten zu legende Bahn ein nicht 
70 gewebtes, unelastisches Material enthalt. 

15. Verfahren nach Anspruch 14, wobei die Summe des Molekulargewichts von A plus dem Molekularge- 
wicht von A' etwa 14 bis 31% des Molekulargewichts des A-B-A'-Blockcopolymers umfaflt. 

75 16. Verfahren nach Anspruch 11, wobei die Summe des Molekulargewichts von A plus das Molekularge- 
wicht von A' etwa 14 bis 29% des Molekulargewichts des A-B-A'-Blockcopolymers umfaflt. 

17. Verfahren nach Anspruch 13, wobei die elastische Bahn aus einer Mischung dieses Blockcopolymers 
mit einem Polyolefin besteht. 

20 

1a Verfahren nach Anspruch 17, wobei das Polyolefin aus der Gruppe ausgewahlt wird, die aus einem 
oder mehreren von Polyathylen, Polypropylen, Polybuten, Ethylen-Copolymere, Propylen-Copolymere 
und Buten-Copolymere besteht 

25 19. Verfahren nach einem der AnsprUche 7 bis 18, umfassend das Durchfuhren des HeiGverbindens durch 
ein Hindurchleiten der Ubereinandergelegten elastischen und in Falten zu legenden Bahnen durch einen 
Druckspalt zwischen einem Paar Verbindungswalzen, wobei mindestens eine davon eine gemusterte 
Kalanderrolle aufweist und mindestens eine davon bis auf eine Temperatur oberhalb der Erweichungs- 
temperatur der elastischen Bahn erhitzt ist. 

20. Verfahren nach einem der Anspruche 1 bis 19, umfassend das Aufrechterhalten der elastischen Bahn in 
gespanntem Zustand von mindestens etwa 100% Verlangerung wa'hrend des Verbindungsprozesses. 

21. Verfahren nach einem der Anspruche 1 bis 19, wobei die elastische, nicht gewebte Faserbahn aus 
schmelzgeblasenen Fasern in einem gespanntem Zustand von mindestens etwa 15% VerlSngerung 
wahrend des Verbindungsprozesses gehalten wird. 

22. Verfahren nach einem der Anspruche 1 bis 19, umfassend das Aufrechterhalten der elastischen 
Faserbahn in gespanntem Zustand bei etwa 25% bis 550% Verlangerung wahrend des Verbindungs- 
prozesses. 

23. Verfahren nach einem der Anspruche 1 bis 22, enthaltend ein Verbinden einer unelastischen Bahn mit 
jeder der gegenOberliegenden Seiten der elastischen Bahn. 

24. Verfahren nach einem der AnsprUche 7 bis 23, wobei die zusammengesetzte Bahn bei einem Zeitpunkt 
bis zu etwa 30 Sekunden nach dem Verbinden entspannt wird. 

25. Elastisches, zusammengesetztes Material (22, 22') mit mindestens einem elastischen Material (4, 4'), 
das an zueinander beabstandeten Stellen mit mindestens einer in Falten zu legenden Bahn (16, 20, 16', 
20') verbunden ist, die zwischen den voneinander beabstandeten Stellen zusammen mit der elastischen 
Bahn beim Spannen und Entspannen des zusammengesetzten Materials ausdehnbar und zusammen- 
ziehbar ist, dadurch gekennzelchnet, dafl das elastische Material eine nicht gewebte, elastische 
Faserbahn (4, 4') mit einem Basisgewicht von etwa 5 bis 300 g pro m 2 ist. 

55 26. Material nach Anspruch 25, wobei die nicht gewebte, elastische Faserbahn (4, 4') ein Basisgewicht von 
etwa 5 bis 200 g pro m 2 aufweist. 

27. Material nach Anspruch 25, wobei die nicht gewebte, elastische Faserbahn (4, 4') ein Basisgewicht von 
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etwa 5 bis etwa 100 g pro m 2 aufweist. 

28. Material nach Anspruch 25. wobei die elastische Bahn (4, 4') ein Basisgewicht von etwa 10 bis 200 q 
pro nv aufweist. a 

5 

29. Material nach einem der AnsprOche 25 bis 28, wobei die nicht gewebte, elastische Faserbahn (4 4') 
Microfasern mit einem Durchmesser von nicht grofler als etwa 100 urn enMlt. 

30. Material nach einem der Anspriiche 25 bis 28. wobei die nicht gewebte, elastische Faserbahn (4 4') 
io Microfasern von etwa 1 bis etwa 50 urn im Durchmesser aufweist. ' 

31. Material nach einem der AnsprOche 25 bis 30. wobei die nicht gewebte, elastische Faserbahn (4 4") 
eine n.ch gewebte Bahn aus schmelzgeblasenen Elastomerfasern enthalt, die aus der Gruppe 
ausgewahlt sind die besteht aus (i) Fasern eines A-B-A'-Blockcopolymers, wobei A und A' der gleiche 
Oder untersch.edl.che thermoplastische Polymerblocke sein kfinnen. und wobei B ein elastomerer 
Polymerblock .st. und (ii) Fasern von Mischungen von einem oder mehreren Polyolefinen mit dem A-B- 
A-Blockcopolymeren, wobei A und A' jeweils ein Styrolanteil und B ein Poly-(Athylen-Butylen) ist. 

32. Material nach Anspruch 31. wobei A und A' jeweils aus der Gruppe ausgewahlt ist. die besteht aus 
Polystyrol und Polystyrolhomologe, und wobei das Polyolefin aus der Gruppe ausgewahlt ist die aus 
e.nen oder mehreren von Polyathylen. Polypropylen. Polybutylen. Athylen-Copolymeren, Propylen- 
Copolymeren und Butylen-Copolymeren besteht. 

33. Material nach Anspruch 31. wobei A und A' jeweils ausgewahlt sind aus Polystyrol und Polystyrolhomo- 
Sh- "ol W ? 2*, ? Umme d8S Molekular 9^ichts von A plus dem Molekulargewicht von A' von etwa 
14 bis 29% des Molekulargewichts des A-B-A'-Blockcopolymeres umfaflt. 

M " MaSrti?u a mfaiir SPrUCh ^ ** BIOckcopolymere ™ndestens etwa 10 Gewichtsprozent des 

^ Ma!eriiumL? SPrUCh ^ ***** ** BI ° CkCopolymere mi n^stens etwa 20 Gewichtsprozent des 
3S ^ Ma!erti?umfaBr SPrUCh ^ ***** Blockcop,ymere "^estens etwa 30 Gewichtsprozent des 

37 " a Tvl?*? AnSpmCh 32> W ° bei die schmelz 9eblasenen Fasern aus etwa 10 bis 90 Gewichtsprozent 
A-B-A -Blockcopolymer und von etwa 90 bis 10 Gewichtsprozent Polyolefin bestehen. 



is 



20 



25 



30 



40 38. Material nach einen der AnsprOche 25 bis 37. wobei die elastische Bahn (4, 4') an der in Fallen zu 

'SZ^^Z^^ Mehrzahl von v ™ b — — » -» 

m * £££ TZZ^* " * * *** * h ^ ***** ™° * "™ gobies. 

40. Material nach Anspruch 39, wobei die in Falten zu legende Bahn (16. 20. 16', 20') eine Bahn aus - 

f" S ^ PPe auS9ewah,t sind ' die aus Polyesterfasern, Polyolefinfasem, Polya- 
midfasern, Zellulosefasern und Mischungen aus zwei oder mehr dieser Faserarten besteht. 

41 * B»S1«T> A aTfJ°' die in Fal,e " ZU legende Bahn < 16 - 20 ' 16 ' 20 '> eine ni ^ht gewebte 
Bahn aus Poly-(Athylentherphthalat)-Fasern enthalt. 

42. Material nach einem der AnsprOche 25 bis 41 umfassend eine erste in Falten zu legende Bahn (16 16') 

^UZT? 'k ""I 6 " l" ^ ende Bah " (2 °' 20,) die mit 9 e 9enuberliegenden Seiten einer nich 
gewebten. elastischen Faserbahn (4. 4') verbunden sind. 

4a Material nach einem der AnsprOche 25 bis 42. wobei die elastische Faserbahn (4, 4') eine Mehrzahl 
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eingedrUckter Flachen (26) aufweist, die in ihr durch Erweichen oder Schmelzen der Fasern der Bahn 
(4, 4') eingeformt sind. 

44. Material nach Anspruch 43, wobei Umfangsbereiche (28) der eingedrUckten Flachen (26) einen 
wiederverfestigten Bereich des Materials der Fasern enthSlt. 
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FIG. 2 




FIG. 2 A 
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